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Figure 1. jTool-use modifies movement kine-
matics and somatosensory morphology
(A) Infrared emitting diodes (IREDs) were
located on the hand and the tool (yellow
circles) for three-dimensional motion recording
and off-line kinematic analysis. Three function-
ally homologous positions were chosen on the
tool (left panel) and the hand (right panel) ac-
cording to their kinematic significance: thumb
and index finger-tips provide grasping infor-
mation while the wrist reflects hand transport.
(B) Experiment time-course: pre training (left),
grasping with the tool or the weight (centre),
and post training (right). A differently oriented
parallepiped located 35 cm from the starting
position served as large (5 cm of graspable
width) and small (2 cm) target for both free-
hand (grasping and pointing) and training
actions. (C) After the use of the tool, most
parameters of the transport component of
free-hand grasping movements were modi-
fied. Subjects show longer latencies (upper
graphs) and reduced peak amplitudes (lower
graphs). Movement time (not shown) was also
longer after tool-use (t(17) = 22.79, p < 0.02,
Bonferroni corrected). (D) Mean distance
between the tactually stimulated anatomical
landmarks (elbow-wrist, elbow-middle
fingertip, wrist-middle fingertip) as localised
by subject before and after tool-use. These
results clearly show that after tool-use subjects rely on a modified somatosensory representation of their arm (i.e., a longer arm). Bar graphs illustrate
mean values for each parameter 6 s.e.m. Asterisks denote significant differences from one-tailed Bonferroni corrected paired-sample t-tests.
